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HQJLQHSHUIRUPDQFH6FKPLGWPRGHO LV DGRSWHG WRGHWHUPLQH WKH LQVWDQWDQHRXVJDVSUHVVXUH+HQFH WKH H[HUWHG IRUFHVRQ WKH
SRZHUSLVWRQFDQEHFDOFXODWHG7KHPRGHOLVGHVLJQHGZLWKORZWRPRGHUDWHWHPSHUDWXUHGLIIHUHQFHLQRUGHUWRIDFLOLWDWHWKHXVH
RI ORZ FRVW HYDFXDWHG WXEHV VRODU FROOHFWRU 7KLV LV LQ FRQWUDVW WR WKH XVH RI KLJK FRVW GRXEOH D[HV WUDFNLQJ SDUDEROLF GLVK
FRQFHQWUDWRU WKDW UHVXOWV KLJK WHPSHUDWXUH GLIIHUHQFH $OO JDV IRUFHV IULFWLRQ IRUFHV DW MRLQWV PDVVHV DQG LQHUWLDV DV ZHOO DV
WHPSHUDWXUHVRIH[SDQVLRQDQGFRPSUHVVLRQFKDPEHUVZHUHFRQVLGHUHG LQ WKHPRGHO6LPXODWLRQDWGLIIHUHQWH[WHUQDO ORDGVDUH
FDUULHG RXW DQG3RZHU6SHHG FXUYHV IRU WKH HQJLQH DUH REWDLQHG7KH SHUIRUPDQFH RSWLPL]DWLRQ EDVHG RQ WKH G\QDPLFPRGHO
REWDLQHGIURPWKHVRIWZDUHLVIRUPXODWHG7KHGLPHQVLRQVRIDOOUKRPERLGPHFKDQLVPOLQNVGLDPHWHUVRIGLVSODFHUDQGSLVWRQ
DQG WKH OHQJWKRIGLVSODFHUDUHVHWDV WKHGHVLJQYDULDEOHV7KHPDVVHVDQG WKH LQHUWLDVRI WKH OLQNVDUH VHWDV IXQFWLRQRI WKHLU
OHQJWKVWRDFFRXQWIRUWKHYDULDWLRQRIWKHOLQNV¶GLPHQVLRQVGXULQJRSWLPL]DWLRQ7KHPDVVRIWKHZRUNLQJJDVLVNHSWFRQVWDQWWR
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DUUDQJHPHQWV (DFK DUUDQJHPHQW KDV D VHULHV RI KHDWHU UHJHQHUDWRU DQG FRROHU >@/RZ 7HPSHUDWXUH 'LIIHUHQFH
/7'0RGHUDWH7HPSHUDWXUH'LIIHUHQFH07'DQG+LJK7HPSHUDWXUH'LIIHUHQFH+7'6WLUOLQJHQJLQHVZRUNDW
KHDWHUWHPSHUDWXUHRI&&DQG&UHVSHFWLYHO\>@
5KRPELF GULYH PHFKDQLVP ZDV GHYHORSHG E\ 3KLOLSV &RPSDQ\ DQG KDV EHHQ DGRSWHG IRU %HWD W\SH 6WLUOLQJ
HQJLQH>@7KHPDLQDGYDQWDJHRIWKLVPHFKDQLVPLVWKHHOLPLQDWLRQRIWKHWUDQVYHUVDOIRUFHVH[HUWHGIURPWKHSLVWRQ
DW WKH F\OLQGHU 7KLV OHDGV WR GHFUHDVH WKH IULFWLRQDO IRUFHV EHWZHHQ WKH SLVWRQ DQG WKH F\OLQGHU 7KH PDLQ
GLVDGYDQWDJH RI WKH PHFKDQLVP LV WKH H[LVWHQFH RI PDQ\ PRYLQJ SDUWV :KLFK QHHG FDUHIXO DQG DFFXUDWH
PDQXIDFWXULQJDQGPDWLQJ>@





>@ DQG DSSOLHG D SDUDPHWULF VWXG\ WR REWDLQ WKH RSWLPXPYDOXH RI GHVLJQ SDUDPHWHUV EDVHG RQ QRQGLPHQVLRQDO
PDWKHPDWLFDOPRGHO>@
7RJK\DQLHWDO>@DSSOLHGPXOWLREMHFWLYHRSWLPL]DWLRQPRGHORQUKRPELFGULYH6WLUOLQJHQJLQHWRHQKDQFHWKH
SHUIRUPDQFH RI WKH HQJLQH7KH REMHFWLYHV WR EHPD[LPL]HGZHUH WKH RXWSXW SRZHU DQG WKH HIILFLHQF\ZKLOH WKH
GHVLJQYDULDEOHVZHUHKHDWVRXUFHWHPSHUDWXUHVWURNHPHDQHIIHFWLYHSUHVVXUHDQGWKHHQJLQHIUHTXHQF\
7KH SUHVHQW ZRUN LV DQ DSSURDFK WR RSWLPL]H DOO WKH LQIOXHQWLDO JHRPHWULFDO SDUDPHWHUV VLPXOWDQHRXVO\ 6XFK
DSSURDFKKDVQRW EHHQ FRQVLGHUHG LQ WKHSUHYLRXVO\ OLWHUDWXUH7KHPRGHO LV EDVHGRQ6FKPLGW¶V DQDO\WLFDOPRGHO
LQFRUSRUDWHGZLWK6HQIW¶VVKDIWZRUNWKHRU\$QLQLWLDOPRGHOLVGHVLJQHGDQGDQRSWLPL]DWLRQRIDOOUKRPELFGULYH
GLPHQVLRQVLVFDUULHGRXWWRPD[LPL]HWKHRXWSXWSRZHUIRUFHUWDLQLQSXWWKHUPDOHQHUJ\
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0RGHOLQJ
7KH SUHOLPLQDU\PRGHO RI WKH 6WLUOLQJ HQJLQH LV GHVLJQHG EDVHG RQ >@ DV VKRZQ LQ )LJ  7DEOH VKRZV WKH
GHVLJQSDUDPHWHUVRIWKHSUHOLPLQDU\PRGHOZKLFKDUHGHILQHGLQ)LJ
7DEOH'HVLJQSDUDPHWHUVRIWKHSUHOLPLQDU\PRGHO
3DUDPHWHU 9DOXH 3DUDPHWHU 9DOXH
3RZHUFDSDFLW\: 8SWR *HDUUDGLXV5PP 
3LVWRQGLDPHWHU'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  /EPP 
&UDQNOHQJWK5GPP  /GPP 
/PP  /SPP 
/PP  /WPP 
/PP  +HDWHUWHPSHUDWXUH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7DEOH7KHGHVLJQYDULDEOHVUDQJHV
'HVLJQYDULDEOH ,QLWLDOYDOXHPP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PP 0D[LPXPYDOXHPP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3<   
/G   
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7KH RSWLPL]DWLRQ UHVXOWV DUH UHSRUWHG DQG WKH RSWLPL]HG PRGHO LV VLPXODWHG 7KH QHZ SRZHUVSHHG FXUYH LV
HVWDEOLVKHGDWGLIIHUHQWWRUTXHORDGV
5HVXOWVDQG'LVFXVVLRQ
7KHUHVXOWVRI WKHVLPXODWLRQVKRZHGDJUHDWHQKDQFHPHQWRIHQJLQHSHUIRUPDQFH,W LVFOHDUWKDW WKHRSWLPL]HG
GHVLJQKDYHKLJKHUSRZHU WKDQ WKH LQLWLDO GHVLJQ IRU WKH VDPHDPRXQW RI WKHZRUNLQJ JDV VDPHDPRXQW RI LQSXW
WKHUPDOHQHUJ\
7KH SUHOLPLQDU\ GHVLJQ SURGXFHV D PD[LPXP SRZHU RI : DW  USP ZKHUHDV WKH RSWLPL]HG GHVLJQ
SURGXFHVDPD[LPXPSRZHURI:DWUSPZLWKDERXWLQFUHDVHSHUFHQWDJH7KLVFDQEHFRPSDUHG
ZLWKDQHQJLQHKDV WKH VDPH LQLWLDOGHVLJQRSHUDWHVDWKHDWHU WHPSHUDWXUHRI&DQGFKDUJHSUHVVXUHRIEDU
SURGXFLQJDQRXWSXWSRZHURI:DVSURYHGLQ>@7KLVPHDQVWKDW WKHRSWLPL]HGGHVLJQFDQDFKLHYHWKHVDPH
SRZHUUDQJHRIWKHLQLWLDOGHVLJQEXWLQORZHUWHPSHUDWXUHGLIIHUHQFHDQGFKDUJHSUHVVXUH)LJVKRZVWKHSRZHU




















7KH JUHDW LQFUHDVH LQ SRZHU FDQ EH H[SODLQHG E\ WKH HIIHFW RI FRPSUHVVLRQ UDWLR GHDG YROXPH UDWLR DQG
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௙ܹ ൌ ܴ݉ ௛ܶሾ݈߬݊߬ െ ሺͳ ൅ ߬ሻሾ݈݊ሺͳ ൅ ߬ሻ െ ݈݊ሺͳ ൅ ݎሻሿ െ ݈݊ݎሿ E
ܹ ൌ ܴ݉ ௛ܶሺͳ െ ߬ሻ݈݊ݎ  F
$QRWKHU UHDVRQ RI WKH RXWSXW SRZHU LQFUHDVH LV WKH SUHVVXUL]DWLRQ HIIHFW 7DNLQJ LQWR FRQVLGHUDWLRQ WKDW WKH
DPRXQWRIZRUNLQJJDVLVFRQVWDQW IRUDOOGHVLJQVDQGWKHRSWLPL]HGGHVLJQKDVVPDOOHUYROXPHWKHLQLWLDOFKDUJH
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JDVSUHVVXUH LQVLGH WKHF\OLQGHU7KH IRUFHVGXH WR WKHUPRG\QDPLFF\FOH IRUFHVGXH WREXIIHU VSDFHFKDUJLQJDQG
MRLQWVIULFWLRQDOIRUFHVDUHFRQVLGHUHGLQWKHPRGHO$QRSWLPL]DWLRQSURFHVVLVFDUULHGRXWEDVHGRQ237'(6643




HQJLQH F\OLQGHU ZLWK PHDQ SUHVVXUH GHFUHDVH ZLWK RI  $ FDUIXO GHVLJQ LV QHFHVVDU\ WR DYRLG WKH OLQNDJH
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